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DISPLAY APPARATUS, DISPLAY CONTROL
APPARATUS, AND DISPLAY CONTROL
METHOD AS WELL AS PROGRAM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a display apparatus, a
display control apparatus, and a display control method as
well as a program, and more particularly, to a display appa-
ratus, a display control apparatus, and a display control
method as well as a program configured to suppress the occur-
rence ol burn-in.

2. Description of Related Art

Recently, an organic EL (FElectro Luminescence) display
using organic EL elements recerves increasing interest as a
type of FPD (Flat Panel Display), and the organic EL display
has been under active development.

The current mainstream of FPDs 1s an LCD (Liquid Crystal
Display). The LCD, however, 1s not a device that uses seli-
luminescent elements and has to use i1llumination members,
such as a backlight and a polarization plate. The LCD there-
fore has problems, such as an increase of the device in thick-
ness and msuificient luminance. By contrast, the organic EL
display 1s a device that uses self-luminescence elements. The
organic EL. luminescence display 1s therefore advantageous
over the LCD 1n that it can be thinner because a backlight or
the like 1s unnecessary 1n principle and it can achieve high
luminance.

In particular, a so-called active matrix organic EL display
provided with a TF'T circuit that performs switching in each
pixel 1s able to hold-light ON each pixel and power consump-
tion can be suppressed due to this ability. In addition, because
the active matrix organic EL. display can be increased in
screen size and achieve higher definition with relative ease,
active developments have been made and 1t 15 expected to
become the mainstream of the next-generation FPD.

Incidentally, the characteristic of the organic EL elements
varies or deteriorates with the ambient temperature or seli-
heating. Also, when videos are displayed, the temperature
environment of the organic ELL elements varies from one
video to another. Deterioration conditions of the organic EL
clements therefore may differ among portions within the
panel. For example, 1n a case where the organic EL display 1s
used as the display portion of a TV set, when reception chan-
nel information (a number 1ndicating the reception channel)
1s kept displayed on the screen corner, the organic EL ele-
ments 1n the portion where the reception channel information
1s kept displayed deteriorate faster, and a so-called burn-in
phenomenon occurs.

The burn-in phenomenon will now be described, for
example, with reference to FIG. 1.

FIG. 1 shows a screen 11 A 1n a state where the reception
channel mnformation 1s displayed and a screen 11B 1n a state
where burn-in occurs.

For example, as 1s shownin FI1G. 1, “12” 1s displayed on the
upper right corner of the screen 11A as the reception channel
information. When the reception channel information 1s kept
displayed at the same position for a long time, burn-in occurs
because the organic EL elements in this portion deteriorate.
As 1s shown 1n the screen 11B 1n a state where burn-in occurs,
when a bright video 1s displayed, burn-in appearing as dark
“12” occurs 1n the portion where the reception channel infor-
mation has been displayed (within a region encircled by a
broken line 1n FIG. 1).

As a technique of mitigating or preventing such a burn-in
phenomenon, for example, JP-A-11-26055 discloses a tech-
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2

nique of displaying a video to be kept displayed fixedly by
iverting the video at predetermined periods, or a technique
of displaying such a video by shifting the video at predeter-
mined periods. In a case where the video 1s displayed while
being mnverted at predetermined periods, the technique 1s
elfective for a monochrome display. However, for a color
display, the inverted video becomes a totally different video.
It 1s therefore difficult to adopt this technique to a color
display. In a case where a video 1s displayed by shifting the
video at predetermined periods, the display position 1s dis-
placed. It 1s therefore unsuitable to adopt this technique when
a still 1image 1s displayed.

In addition, for example, JP-A-2002-351403 discloses a
method of extending the life by providing dummy pixels
outside the display region to detect terminal voltages of the
organic EL elements in the dummy pixels when they emits
light as a degree of deterioration of the dummy pixels, and
correcting a video signal on the basis of the detection result.
However, with a correction on the basis of the detection result
of the terminal voltages of the dummy pixels, merely the
entire display region 1s corrected from the detectionresult and
the organic EL elements within the display region are not
corrected locally. It 1s therefore difficult to prevent burn-in
that occurs locally with this method.

Also, JP-A-2006-201784 discloses a method of correcting
a temperature by feeding back an output from a build-in
temperature sensor by providing the temperature sensor on
the periphery of the panel. However, in a case where the
temperature sensor on the periphery of the panel 1s used, 1t 1s
possible to detect the overall temperature, but 1t 1s quite dif-
ficult to accurately detect the temperature distribution within
a display region where heat 1s chiefly generated. It 1s therefore
difficult to prevent burn-in that occurs locally.

SUMMARY OF THE INVENTION

As has been described above, 1t has been difficult to sup-
press burn-in that occurs locally with the method of prevent-
ing the burn-in phenomenon 1n the related art.

It 1s therefore desirable to make it possible to suppress the
occurrence of burn-in.

According to an embodiment of the present invention,
there 1s provided a display apparatus including: a plurality of
pixel circuits arrayed in a matrix fashion; a light emitting
circuit provided to each pixel circuit and emitting light cor-
respondingly to a drive current; and a detection circuit pro-
vided to a predetermined pixel circuit and outputting a signal
according to a temperature that varies with luminance of the
light emitting circuait.

According to another embodiment of the present invention,
there 1s provided a display control apparatus having: display
means including a plurality of pixel circuits arrayed in a
matrix fashion, a light emitting circuit provided to each pixel
circuit and emitting light correspondingly to a drive current,
and a detection circuit provided to a predetermined pixel
circuit and outputting a signal according to a temperature that
varies with luminance of the light emitting circuit; tempera-
ture calculation means for calculating the temperature on the
basis of the signal outputted from the detection circuit; and
correction means for correcting the drive current supplied to
the light emitting circuit on the basis of the temperature
calculated by the temperature calculation means.

According to another embodiment of the present invention,
there 1s provided a display control method of a display control
apparatus that controls a display of a video and includes a
plurality of pixel circuits arrayed 1n a matrix fashion, a light
emitting circuit provided to each pixel circuit and emitting
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light correspondingly to a drive current, and a detection cir-
cuit provided to a predetermined pixel circuit and outputting
a signal according to a temperature that varies with luminance
of the light emitting circuit, including the steps of: calculating
the temperature on the basis of the signal outputted from the
detection circuit; and correcting the drive current supplied to
the light emitting circuit on the basis of the calculated tem-
perature.

According to another embodiment of the present invention,
there 1s provided a program causing a computer to function as
a display control apparatus that controls a display of a video
and includes a plurality of pixel circuits arrayed 1n a matrix
tashion, a light emitting circuit provided to each pixel circuit
and emitting light correspondingly to a drive current, and a
detection circuit provided to a predetermined pixel circuit and
outputting a signal according to a temperature that varies with
luminance of the light emitting circuit, and the program
causes the computer to function as follows: temperature cal-
culation means for calculating the temperature on the basis of
the signal outputted from the detection circuit; and correction
means for correcting the drive current supplied to the light
emitting circuit on the basis of the temperature calculated by
the temperature calculation means.

According to the embodiment of the present invention, the
light emitting circuit provided to each of a plurality of pixel
circuits arrayed in a matrix fashion emits light correspond-
ingly to a drive current. The detection circuit provided to a
predetermined pixel circuit outputs a signal according to a
temperature that varies with luminance of the light emitting
circuit.

According to the embodiment of the present invention, the
display control apparatus includes a plurality of pixel circuits
arrayed 1n a matrix fashion, a light emitting circuit provided to
cach pixel circuit and emitting light correspondingly to a
drive current, and a detection circuit provided to a predeter-
mined pixel circuit and outputting a signal according to a
temperature that varies with luminance of the light emitting
circuit. The temperature 1s calculated on the basis of the signal
outputted from the detection circuit and the drive current
supplied to the light emitting circuit 1s corrected on the basis
of the calculated temperature.

According to the embodiments of the present invention, it
1s possible to suppress the occurrence of burn-in.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a view used to describe a burn-in phenomenon;

FIG. 2 1s a block diagram showing an example of the
configuration of a display apparatus according to an embodi-
ment of the present invention;

FIG. 3 15 a circuit diagram of a pixel circuit corresponding,
to one pixel forming a display panel;

FIG. 4 1s a view used to describe the timing of an operation
to read out the voltage at a node of a temperature detection
circuit;

FIG. 5 1s a view used to describe the temperature charac-
teristic ol a PIN diode when driven by forward bias;

FIG. 6 1s a view used to describe the temperature depen-
dency characteristic of the PIN diode;

FI1G. 7 1s a flowchart used to describe the processing by the
display apparatus to {ind a correction coellicient on the basis
of temperature data on a pixel-by-pixel basis, correct an
image, and display the corrected image; and

FI1G. 8 15 a circuit diagram of the pixel circuit according to
an embodiment of the present invention.
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DESCRIPTION OF THE PR.
EMBODIMENTS

L]
Y

ERRED

Hereinatter, a concrete embodiment of the present inven-
tion will be described in detail with reference to the drawings.

FIG. 2 1s a block diagram showing an example of the
configuration of a display apparatus according to an embodi-
ment of the present invention.

Referring to FIG. 2, a display apparatus 21 includes a
timing generation circuit 22, a scan circuit 23, a video signal
drive circuit 24, a display panel 235, a temperature signal
processing circuit 26, a memory circuit 27, and an arithmetic
circuit 28.

A synchronization signal at a predetermined frequency
speciiying the break of a video signal 1s supplied to the timing
generation circuit 22 from an unillustrated circuit 1n the pre-
ceding stage. According to this synchronizing signal, the
timing generation circuit 22 generates timing signals each
determining the timing of processing in the scan circuit 23,
the video signal drive circuit 24, and the temperature signal
processing circuit 26 and supplies the timing signals to the
scan circuit 23, the video signal drive circuit 24, and the
temperature signal processing circuit 26.

The scan circuit 23 performs the control to scan pixels,
which are provided to the display panel 25 1n a matrix fashion,
line by line according to the timing signal (for example, a
vertical synchronizing signal) supplied from the timing gen-
eration circuit 22.

The video signal drive circuit 24 drives the respective pi1x-
cls of the display panel 25 on the basis of a video signal
supplied via the arithmetic circuit 28 according to the timing
signal (for example, a horizontal synchronizing signal) sup-
plied from the timing generation circuit 22.

The display panel 25 has pixels formed of organic EL
clements and provided in a matrix fashion and displays a
video according to signals supplied from the scan circuit 23
and the video signal drive circuit 24. Also, as will be described
below with reference to FIG. 3, each of the pixels of the
display panel 25 1s provided with a temperature detection
circuit. The display panel 25 supplies a signal outputted from
the temperature detection circuit of each pixel (for example, a
signal indicating potential at a node A of FIG. 3 described
below) to the temperature signal processing circuit 26.

As will be described below with reference to FIG. 6, a
preliminarily found equation that linearly approximates mea-
surement values of the absolute temperature T and an anode
potential difference AV 1s set 1n the temperature signal pro-
cessing circuit 26. Signals from the temperature detection
circuits of the respective pixels of the display panel 25 are
supplied to the temperature signal processing circuit 26. The
temperature signal processing circuit 26 finds the anode
potential difference AV from these signals and calculates the
absolute temperature T of each pixel from the anode potential
difference AV. The temperature signal processing circuit 26
then converts the absolute temperature T of each pixel from
the analog form to the digital form and makes the memory
circuit 27 store the resulting temperature data on a pixel-by-
pixel basis.

The memory circuit 27 stores the temperature data sup-
plied from the temperature signal processing circuit 26 on a
pixel-by-pixel basis. For example, the memory circuit 27 1s
able to store temperature data for one frame of a video signal.
Besides the temperature data, the memory circuit 27 stores
data necessary for the processing by the arithmetic circuit 28,
for example, one frame of a video signal and correction coet-
ficients used to correct the video signal.
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A video signal 1s supplied to the arithmetic circuit 28 from
an unillustrated circuit 1n the preceding stage. The arithmetic
circuit 28 supplies one frame of a video signal to the memory
circuit 27 so that the video signal 1s temporarily stored
therein. Also, upon supply of one frame of a video signal, the
arithmetic circuit 28 reads out the video signal of the last
frame immediately preceding the current frame and the tem-
perature data found when the video on the basis of the video
signal of the last frame was displayed on the display panel 25,
both of which are stored in the memory circuit 27. The arith-
metic circuit 28 then finds the correction coellicient used to
correct the video signal level of the current frame on a pixel-
by-pixel basis and makes the memory circuit 27 temporarily
store the correction coetficients.

For example, 1n a case where the video signal level (lumi-
nance value) of the last frame 1s large and the temperature data
when the video on the basis of the video signal of the last
frame was displayed indicates a high temperature, the arith-
metic circuit 28 finds a correction coellicient such that lowers
the video signal level of the current frame on a pixel-by-pixel
basis. For example, the arithmetic circuit 28 has a table of
correction coellicients 1n which the video signal level and the
temperature data are correlated with each other, and it finds
the correction coelficient by referring to the table.

The anthmetic circuit 28 then corrects the video signal
level of the current frame by multiplying the video signal
level of the current frame by the correction coetlficient stored
in the memory circuit 27 on a pixel-by-pixel basis, and sup-
plies the corrected video signal to the video signal drive
circuit 24.

As has been described, in the display apparatus 21, the
video signal 1s corrected on the basis of temperature data of
the pixels forming the display panel 25 found on a pixel-by-
pixel basis and a video on the basis of the corrected video
signal 1s displayed on the display panel 25.

FI1G. 3 15 a circuit diagram of a pixel circuit corresponding,
to one pixel forming the display panel 25.

Referring to FIG. 3, a pixel circuit 31 includes a light
emitting circuit 32 and a temperature detection circuit 33.

The light emitting circuit 32 of the pixel circuit 31 1s
connected to the scan circuit 23 of FIG. 2 via a scan line (WS)
34 and a power supply line (DS) 35 and connected to the video
signal drive circuit 24 of FIG. 2 via a pixel signal line (SIG)
36. Also, the temperature detection circuit 33 of the pixel
circuit 31 1s connected to the scan circuit 23 via a read line
(READ) 37 and connected to the temperature signal process-
ing circuit 26 of F1G. 2 via a current signal line (ISIG) 38 and
a temperature detection signal line (SIGT) 39.

The light emitting circuit 32 has a write transistor
(WSTFT) 41, adnive transistor (DSTET) 42, a storage capaci-
tor (CS) 43, and an organic EL element 44.

The gate of the write transistor 41 1s connected to the scan
line 34 and the drain of the write transistor 41 1s connected to
the pixel signal line 36. The source of the write transistor 41
1s connected to the gate of the drive transistor 42, and one end
of the storage capacitor 43 1s connected to this connection
point.

The drain of the drive transistor 42 1s connected to the
power supply line 35 and the source of the drive transistor 42
1s connected to the anode of the organic EL element 44. Also,
the other end of the storage capacitor 43 1s connected to this
connection point. Also, the cathode of the organic EL element
44 1s connected to predetermined cathode potential (CATH-
ODE).

In the light emitting circuit 32 configured as above, charges
according to the pixel signal supplied via the pixel signal line
36 are accumulated and held in the storage capacitor 43 at the
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6

timing of the control signal supplied via the scan line 34, and
a current corresponding to the charges tlows to the organic EL
clement 44. The organic EL element 44 thus emits light at
luminance corresponding to the pixel signal. The temperature
of the organic EL clement 44 varies with the luminance
thereof.

The temperature detection circuit 33 includes transistors
(TFTs) 51 and 52 and a PIN diode (p-intrinsic-n Diode) 53.

The gate of the transistor 51 1s connected to the read line 37,
the drain of the transistor 51 1s connected to the current signal
line 38, and the source of the transistor 51 1s connected to the
anode of the PIN diode 53. Hereinatter, this connection point
1s referred to as the node A where appropriate and the drain of
the transistor 52 1s connected to the node A. Also, the gate of
the transistor 52 1s connected to the read line 37 and the source

of the transistor 52 i1s connected to the temperature detection
signal line 39. The cathode of the PIN diode 33 1s connected,

for example, to predetermined reference potential (COM).

In the temperature detection circuit 33 configured as above,
cach time the display panel 25 displays one frame of a video,
that 1s, each time the organic EL element 44 emits light
according to the pixel signal 1n the light emitting circuit 32,
processing to read out potential at the node A twice from the
temperature detection circuit 33 1s performed.

More specifically, timing of an operation to read out the
voltage at the node A 1n the temperature detection circuit 33
will be described with reference to FIG. 4.

FIG. 4 shows potential of a read signal supplied to the
transistors 51 and 52 via the read line 37, a current value of the
current flowing to the PIN diode 53 via the current signal line
38, and potential at the node A.

Initially, a current value IF1 1s outputted to the current
signal line 38 from the temperature signal processing circuit
26. The transistors 51 and 52 come ON as the potential of the
read signal 1s switched from low potential to high potential at
the timing at which reading of the potential at the node A for
the first time 1s started. As the transistor 51 comes ON, a
constant current at the current value IF1 1s supplied to the PIN
diode 53 via the current signal line 38. The potential at the
node A thus becomes V1. At the same time, as the transistor
51 comes ON, the potential V1 at the node A 1s outputted to
the temperature detection signal line 39. The potential of the
read signal 1s then switched from high potential to low poten-
tial.

After an elapse of a predetermined time since the current
outputted to the current signal line 38 from the temperature
signal processing circuit 26 dropped from the current value
IF1 to a current value IF2, the potential of the read signal 1s
switched from low potential to high potential at the timing at
which reading of the potential at the node A for the second
time 1s started. The transistors 51 and 52 thus come ON and a
constant current at the current value IF2 1s supplied to the PIN
diode 53. Accordingly, the potential at the node A becomes
V2 and the potential V2 at the node A 1s outputted via the
temperature detection signal line 39. The potential of the read
signal 1s then switched from high potential to low potential.

As has been described, the temperature detection circuit 33
outputs to the temperature signal processing circuit 26 both
the anode potential V1 of the PIN diode 533 when a constant
current at the current value IF1 flows to the PIN diode 53 and
the anode potential V2 of the PIN diode 33 when a constant
current at the current value IF2 tflows to the PIN diode 53. The
temperature signal processing circuit 26 then calculates the
absolute temperature from a potential difference between the
anode potential V1 and the anode potential V2 on the basis of
the temperature characteristic of the PIN diode 53.
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The temperature characteristic of the PIN diode 53 when
driven by forward bias will now be described with reference
to FIG. S.

In FIG. 5, the abscissa 1s used for a voltage between the
anode and the cathode of the PIN diode 53 and the ordinate 1s
used for the forward current flowing 1n the forward direction
from the anode of the PIN diode 53. It should be noted that the
temperature detection circuit 33 of FIG. 3 outputs the anode
potential of the PIN diode 53 with respect to the predeter-
mined reference potential but the anode potential with respect
to the cathode potential of the PIN diode 53, that is, the
voltage between the anode and the cathode, will be described
with reference to FIG. 5.

For example, the temperature dependency of the anode
potential difference AV between the voltage V1 when the
torward current IF1 1s flown 1n the forward direction from the
anode of the PIN diode 33 and the voltage V2 when the
torward current IF2 (IF1>1F2) 1s flown 1s expressed as Equa-
tion (1).

v k-Tln(fFl]
~g IR

In Equation (1) above, 1 1s a coellicient in the fabrication
process, k 1s a Boltzmann coelficient, T 1s the absolute tem-
perature, and g 1s a charge amount of one electron.

Hence, by obtaining the anode potential difference AV
(V1-V2) and the forward currents IF1 and IF2, the tempera-
ture signal processing circuit 26 of FIG. 2 becomes able to
find the absolute temperature T of the PIN diode 53 by cal-
culating Equation (1) above.

FIG. 6 1s a view showing the temperature dependency
characteristic of the PIN diode 53.

In FIG. 6, the abscissa 1s used for the anode potential
difference AV and the ordinate 1s used for the absolute tem-
perature T. FIG. 6 shows the anode potential difference AV
measured when 100 uA and 1 pA were tlown as the forward
currents IF1 and IF2, respectively, and the absolute tempera-
ture T measured 1n this mstance.

As 1s shown 1n FIG. 6, the anode potential difference AV
varies linearly with respect to the absolute temperature T and
an equation shown 1n FIG. 6 1s found through linear approxi-
mation. For example, the linear approximation equation
found 1n this manner can be set 1n the temperature signal
processing circuit 26 of FIG. 2. Accordingly, the signal pro-
cessing circuit 26 reads out the anode potentials V1 and V2
when the forward currents IF1 and IF2 were respectively
flown to the PIN diode 53 to find the temperature of each pixel
by calculating the anode potential difference AV, and makes
the memory circuit 27 store the temperature data.

As has been described, in the display apparatus 21, by
providing the temperature detection circuit 33 to each pixel
circuit 31, 1t becomes possible to detect the temperature of
cach pixel. The arithmetic circuit 28 reads out the temperature
data thus stored in the memory circuit 27 to find the correction
coellicient and corrects the video signal.

FI1G. 7 1s a flowchart used to describe the processing by the
display apparatus 21 of FIG. 2 to find the correction coetli-
cient on the basis of the temperature data on a pixel-by-pixel
basis, correct a video, and display the corrected video. For
example, this processing 1s performed each time one frame of
a video signal 1s supplied to the arithmetic circuit 28 from the
circuit in the preceding stage. While the processing 1s per-
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formed on one certain frame, the video signal of the last frame
immediately preceding this frame 1s stored in the memory
circuit 27.

In Step S11, the arithmetic circuit 28 recerves one frame of
a video signal supplied from the circuit 1n the preceding
circuit and the tlow proceeds to the processing 1n Step S12.

In Step S12, the temperature signal processing circuit 26
reads out the potentials V1 and V2 at the node A from the
temperature detection circuit 33 for each pixel circuit 31 of
FIG. 3, and the tlow proceeds to the processing in Step S13.
Herein, the potentials V1 and V2 at the node A when the video
ol the last frame was displayed are read out from the tempera-
ture detection circuit 33.

In Step S13, the temperature signal processing circuit 26
calculates the absolute temperature T of the PIN diode 53
from the potentials V1 and V2 at the node A on the basis of the
temperature characteristic of the PIN diode 53. The tempera-
ture signal processing circuit 26 converts the absolute tem-
perature T, which 1s found on a pixel-by-pixel basis, that 1s,
for each pixel circuit 31, from the analog form to the digital
form and makes the memory circuit 27 store the resulting
temperature data.

After the processing 1n Step S13, the tlow proceeds to the
processing 1n Step S14, where the arithmetic circuit 28 reads
out the video signal of the last frame stored in the memory
circuit 27 and the temperature data ot each pixel stored 1n Step
S13 from the memory circuit 27. The arithmetic circuit 28
then finds the correction coellicient on a pixel-by-pixel basis
on the basis of the video signal and the temperature data and
makes the memory circuit 27 store the correction coelficients.
The tlow then proceeds to the processing in Step S185.

In Step S15, the anthmetic circuit 28 reads out the correc-
tion coeltlicient stored 1n the memory circuit 27 1n Step S14 on
a pixel-by-pixel basis and corrects the video signal on a
pixel-by-pixel basis by multiplying the correction coelficient
by the pixel value corresponding to the pixel of interest and
contained 1n the video signal recerved 1n Step S11.

After the processing 1n Step S15, the tlow proceeds to the
processing in Step S16, where the arithmetic circuit 28 sup-
plies the corrected video signal to the video signal drive
circuit 24 to make the display panel 25 display the video.
Also, the arithmetic circuit 28 rewrites (updates) the video
signal of the last frame stored 1n the memory circuit 27 with
the current video signal and the processing terminates.

As has been described, in the display apparatus 21, the
temperature signal processing circuit 26 calculates the tem-
perature of each pixel of the display panel 25 and the arith-
metic circuit 28 finds the correction coellicient used to correct
the video signal on the basis of the calculated temperature and
corrects the video signal. Hence, for example, when the tem-
perature of a given pixel 1s high, it becomes possible to make
a correction in such manner that the luminance value of the
video signal corresponding to this pixel 1s reduced, that 1s, to
correct the video signal on a pixel-by-pixel basis. By correct-
ing the video signal through the temperature feedback as
described above, that 1s, by correcting a current to be supplied
to the organic EL element 44 1n the light emitting circuit 32,
it becomes possible to avoid an event that the temperature of
the display panel 25 rises locally, which can consequently
suppress the occurrence of burn-in. It thus becomes possible
to avoid deterioration of the image quality caused by burn-in.
Accordingly, the life of the display panel 25 can be prolonged.

In particular, as has been described with reference to FIG.
1, when the reception channel information or the like 1s kept
displayed, 1t i1s thought that burn-in occurs because the
organic EL elements deteriorate with the rising of the tem-
perature 1n the corresponding portion. To eliminate this prob-
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lem, the display apparatus 21 1s able to adjust the luminance
of the portion where the reception channel information 1s
displayed on a pixel-by-pixel basis 1n response to the tem-
perature. It thus becomes possible to suppress local deterio-
ration of the organic EL elements.

In the pixel circuit 31, by forming the temperature detec-
tion circuit 33 from the PIN diode 53, the temperature detec-
tion circuit 33 can be fabricated in the process of fabricating,
the light emitting circuit 32. It thus becomes possible to
tabricate the temperature detection circuit 33 with east at a

low cost without any change from the process 1n the related
art.

Also, as 1s shown 1n FIG. 3, by providing the PIN diode 53
at the position in the vicinity of the light emitting circuit 32, 1n
particular, in the vicimity of the organic EL element 44 1n the
temperature detection circuit 33, it becomes possible to detect
a variance in temperature of the light emitting circuit 32 more
accurately by the PIN diode 53.

Also, because the temperature detection circuit 33 detects
the anode potential of the PIN diode 53, 1t can be achieved by
a simple circuit configuration formed of two transistors 51
and 52.

Besides finding the pixel temperature from the anode
potential of the PIN diode 53, the temperature signal process-
ing circuit 26 may find, for example, the temperature of the
pixel from the voltage between the anode and the cathode of
the PIN diode 53. In this case, a transistor to read out the
potential at the cathode of the PIN diode 33 1s provided in the
pixel circuit 31.

More specifically, FIG. 8 shows the circuit diagram of the
pixel circuit in such a case according to an embodiment of the
present invention.

In the drawing, like members are labeled with like refer-
ence numerals with respect to FIG. 3 and descriptions of such
members are omitted 1n the following where appropnate.

To be more specific, referring to FIG. 8, the light emitting
circuit 32 1s common with the counterpart of FIG. 3 1n that 1t
includes the write transistor 41, the drive transistor 42, the
storage capacitor 43, and the organic EL element 44 and the
temperature detection circuit 33 1s common with the counter-
part of FIG. 3 1n that 1t includes the transistors 51 and 52 and
the PIN diode 53. The both circuits are also common with the
respective counterparts of FIG. 3 1n that they are connected to
the scan circuit 23 via the scan line 34, the power supply line
35, and the read line 37, connected to the video signal drive
circuit 24 via the pixel signal line 36, and connected to the
temperature signal processing circuit 26 via the current signal
line 38 and the temperature detection signal line 39.

A temperature detection circuit 33' of FIG. 8 15 different
from the counterpart of FIG. 3 in that a transistor 61 1s newly
provided and 1t 1s connected to the temperature signal pro-
cessing circuit 26 via a temperature detection signal line
(SIGC) 62.

In the temperature detection circuit 33' of a pixel circuit 31
of FIG. 8, the gate of the transistor 61 1s connected to the read
line 37, the drain of the transistor 61 1s connected to the
cathode of the PIN diode 53, and the source of the transistor
61 1s connected to the temperature detection signal 62. The
transistor 61 comes ON simultaneously with the transistor 52
and supplies the cathode potential of the PIN diode 53 to the
temperature signal processing circuit 26 via the temperature
detection signal line 62.

The anode potential of the PIN diode 53 1s supplied to the
temperature signal processing circuit 26 via the temperature
detection signal 39 and the cathode potential of the PIN diode
53 1s also supplied to the temperature signal processing cir-
cuit 26 via the temperature detection signal line 62. The
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temperature signal processing circuit 26 then calculates the
temperature of the PIN diode 53 on the basis of the voltage
between the anode and the cathode of the PIN diode 53.

As has been described, by calculating the temperature
using the voltage between the anode and the cathode of the
PIN diode 53, 1t becomes possible to calculate the tempera-
ture of the PIN diode 53 more accurately than 1n a case where
the anode potential 1s used.

In this embodiment, the temperature detection circuit 33
detects the temperature each time the light emitting circuit 32
emits light according to one frame of a video signal. The light
emitting circuit 32 and the temperature detection circuit 33,
however, may be controlled independently. More specifically,
for example, 1t may be configured 1n such a manner that the
temperature detection circuit 33 detects the temperature once
while the light emitting circuit 32 emits a predetermined
number of rays of light according to a predetermined number
of frames. By extending the interval at which the temperature
1s detected by the temperature detection circuit 33 1n this
manner, a burden of the processing on the arithmetic circuit
28 can be lessened.

Also, 1n this embodiment, the temperature detection circuit
33 1s provided to each pixel circuit 31 of the display panel 25.
However, 1t may be configured in such a manner that the pixel
circuit 31 1s provided to each pixel made of RGB or the
display panel 25 1s divided into a plurality of regions to
provide the pixel circuit 31 to each region. By reducing the
number of the temperature detection circuits 33 in this man-
ner, the number of 1tems of temperature data to be detected
can be reduced, which makes it possible to make the memory
circuit 27 smaller and to accelerate the processing.

Alternatively, 1t may be configured in such a manner that
the temperature detection circuit 33 1s provided to all the pixel
circuits 31, so that the temperature data 1s detected from each
predetermined number of pixel circuits 31 by adjusting the
temperature detection circuits 33 to be sampled.

Also, as 1s shown 1n FIG. 3, the light emitting circuit 32
adopts a 2Tr (transistor)+1C (capacitor) circuit. The light
emitting circuit 32, however, can adopt any type of circuit.

Each processing described with reference to the flowchart
above 1s not necessarily carried out time sequentially 1n order
of description of the flowchart, and 1t includes processing to
be carried out 1n parallel or separately (for example, the
parallel processing or processing by an object). Also, the
program for the arithmetic circuit 28 to perform the process-
ing includes programs other than a program pre-stored 1n the
arithmetic circuit 28. For example, a program may be newly
stored (the program may be updated) in the arithmetic circuit
28 via an unillustrated communication portion.

It should be appreciated that the present invention 1s not
limited to the embodiments described above and can be modi-
fied 1 various manners without deviating from the scope of
the mvention.

The present application contains subject matter related to
that disclosed in Japanese Priority Patent Application JP
2008-211719 filed in the Japan Patent Office on Aug. 20,
2008, the entire contents of which 1s hereby incorporated by
reference.

What 1s claimed 1s:

1. A display apparatus comprising:

a plurality of pixel circuits arrayed in a matrix fashion;

a light emitting circuit provided for each pixel circuit and

configured to emit light according to a drive current; and

a detection circuit provided for a predetermined pixel cir-

cuit and configured to output a signal according to a
temperature that varies with luminance of the light emait-
ting circuit, wherein,
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the detection circuit includes a PIN (p-intrinsic-n) diode
and at least two switches, and

one terminal of each switch 1s directly connected to an
anode of the PIN diode, and

wherein the detection circuit, when a constant current 1s

flown between the anode and a cathode of the PIN diode
by driving the PIN diode by forward bias, outputs poten-
tial at the anode as the signal.

2. The display apparatus according to claim 1, wherein the
detection circuit, when a constant current 1s flown between
the anode and a cathode of the PIN diode by driving the PIN
diode by forward bias, outputs a potential difference between
potential at the anode and potential at the cathode as the
signal.

3. The display apparatus according to claim 1 or 2, wherein
the at least two switches are used to control a current supplied
to the PIN diode.

4. The display apparatus according to claim 1 or 2, wherein
the PIN diode of the detection circuit 1s at a position adjacent
to the light emitting circuat.

5. A display control apparatus comprising;:

display means including (a) a plurality of pixel circuits

arrayed 1n a matrix, (b) a light emitting circuit provided
for each pixel circuit and configured to emait light accord-
ing to a drive current, and (¢) a detection circuit provided
for a predetermined pixel circuit and configured to out-
put a signal according to a temperature that varies with
luminance of the light emitting circuit;

temperature calculation means for calculating the tempera-

ture on the basis of the signal outputted from the detec-
tion circuit; and

correction means for correcting the drive current supplied

to the light emitting circuit on the basis of the tempera-
ture calculated by the temperature calculation means,
wherein,
the detection circuit includes a PIN (p-intrinsic-n) diode
and at least two switches, and
one terminal of each switch 1s directly connected to an
anode of the PIN diode, and
wherein the detection circuit, when a constant current 1s
flown between the anode and a cathode of the PIN diode
by driving the PIN diode by forward bias, outputs poten-
tial at the anode as the signal.

6. A display control method of a display control apparatus
that controls a display of a video and 1ncludes display means
including (a) a plurality of pixel circuits arrayed 1n a matrix,
(b) a light emitting circuit provided for each pixel circuit and
configured to emit light according to a drive current, and (¢) a
detection circuit provided for a predetermined pixel circuit
and configured to output a signal according to a temperature
that varies with luminance of the light emitting circuit, com-
prising the steps of:

calculating the temperature on the basis of the signal out-

putted from the detection circuit; and

correcting the drive current supplied to the light emitting,

circuit on the basis of the calculated temperature,
wherein,
the detection circuit includes a PIN (p-intrinsic-n) diode
and at least two switches, and
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one terminal of each switch 1s directly connected to an
anode of the PIN diode, and

wherein the detection circuit, when a constant current 1s
flown between the anode and a cathode of the PIN diode
by driving the PIN diode by forward bias, outputs poten-
tial at the anode as the signal.

7. A non-transitory computer-readable medium having
istructions recorded thereon, wherein the instructions, when
read by a computer, cause the computer to function as a
display control apparatus that controls a display of a video
and includes (a) a plurality of pixel circuits arrayed 1n a
matrix, (b) a light emitting circuit provided for each pixel
circuit and configured to emit light according to a drive cur-
rent, and (¢) a detection circuit provided for a predetermined
pixel circuit and configured to output a signal according to a
temperature that varies with luminance of the light emitting
circuit, wherein the nstructions cause the computer to func-
tion as follows:

calculating the temperature on the basis of the signal out-
putted from the detection circuit; and

correction means for correcting the drive current supplied
to the light emitting circuit on the basis of the tempera-
ture calculated by the temperature calculation means,

wherein,
the detection circuit includes a PIN (p-intrinsic-n) diode

and at least two switches, and
one terminal of each switch 1s directly connected to an
anode of the PIN diode, and

wherein the detection circuit, when a constant current 1s
flown between the anode and a cathode of the PIN diode
by driving the PIN diode by forward bias, outputs poten-
tial at the anode as the signal.

8. A display control apparatus comprising:

a display unit including (a) a plurality of pixel circuits
arrayed 1in a matrix, (b) a light emitting circuit provided
for each pixel circuit and configured to emit light accord-
ing to a drive current, and (¢) a detection circuit provided
for a predetermined pixel circuit and configured to out-
put a signal according to a temperature that varies with
luminance of the light emitting circuit;

a temperature calculation unit configured to calculate the
temperature on the basis of the signal outputted from the
detection circuit; and

a correction unit configured to correct the drive current
supplied to the light emitting circuit on the basis of the
temperature calculated by the temperature calculation
unit,

wherein,
the detection circuit includes a PIN (p-intrinsic-n) diode
and at least two switches, and
one terminal of each switch 1s directly connected to an
anode of the PIN diode, and
wherein the detection circuit, when a constant current 1s
flown between the anode and a cathode of the PIN diode
by driving the PIN diode by forward bias, outputs poten-
tial at the anode as the signal.
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